A microbore continuous-flow analyser was used to determine ammonia, nitrite, nitrate and phosphate in seawater. Ninety samples per hour were measured by optimizing the hydraulic conditions and using a cadmium coil for nitrate reduction. The analysis range was extended and the detection limit was reduced by using two analytical ranges with automatic range-changing.
Introduction
Since the introduction of air-segmented continuous-flow analysis (CFA) in commonly uses a column packed with cadmium granules. Patton [3] first described the use of a cadmium coil for analysing nitrate in fresh water. The coil allows the segmented stream to flow uninterrupted through the reduction stage. This more than doubled the analysis rate for seawater samples compared to methods using a packed column.
Previous experience using the AutoAnalyzer ammonia method [4] showed negative values in surface samples far from the coast. The method uses citrate and tartrate buffers to reduce magnesium interference similar to the method described by Hansen and Grasshof [5] . Experi [6] . The correlation (R) was greater than 0"99 for each parameter. by passing it through an oxygen absorber (activated iron, commercial hand-warmer available in Japan). An alternative would be to use nitrogen. This is necessary to avoid premature degradation of the reduction performance of the cadmium coil [3] .
Manifolds
The flow diagram for all four channels is shown in figure   1 . The cadmium reduction coil (Bran + Luebbe part No. Each manifold has two sample pump tubes of different flow rates. In routine operation, samples were first analysed using the large pump tubes. If any samples fell off scale, the following sample was automatically resampled at the end of the analysis, to eliminate any effect of carry-over from the off-scale sample. At the end of the run, the off-scale samples, and high standards, were reanalysed with the small sample pump tubes, giving a higher dilution. This allowed samples falling into both ranges to be placed randomly into the sample tray without risk of inaccuracy. By splitting the analytical range like this a lower detection limit on the low range was attained. Results and discussion
The effects of reagent composition on magnesium interference in the ammonia determination were investigated. 
